The selective occlusion of saccular intracranial aneurysms may be achieved by two techniques: microsurgical clipping and endovascular coiling. Each of them have particular indications which need to be defined. From September 1992 to June 1996, 395 consecutive patients with small or large aneurysms were treated either by surgery (n=102) or by endovascular coiling (n=293).
Introduction
Since the first attempts of endovascular treatment of intracranial aneurysms, marked improvements have been achieved using balloon, detachable balloon, fiber coils, and lastly detachable coils (GDC). This last material represents a dramatic improvement in term of efficacy and safety. Since September 1992 to June 1996, 395 cases excluding giant aneurysms have been treated in our department.
We report here on the result of a combined surgical and endovascular management of this series.
Materials and Methods
Since GDC became available in our department in September 1992, 395 cases of small and large aneurysms were treated until June 1996. Among them, 293 were selectively occluded by endovascular techniques using GDC coils and 102 by microsurgical treatment.
The general principle to select which treatment to apply was to consider endovascular techniques as the first choice if the aneurysm seemed appropriate for it. In case of apparently equal possibility for surgical and endovascular treatment, the latter was always chosen. Obviously, there was some evolution in the modalities of selection following a progressively better definition of the criteria of efficacy of GDC. Currently, the following criteria are considered necessary to propose endovascular treatment: in case of small aneurysms (less than 10mm in diameter), the absolute diameter of the neck should be less than 3mm; in case of large aneurysms (10 to 25 mm in diameter), the absolute diameter of the neck has to be less than 5mm and the ratio diameter of the neck by diameter of the sac must be less than one third. of safety. Efficiency refers to more or less complete occlusion of the aneurysm. In the endovascular group, the analysis was done prospectively. All the patients were controlled at one month, 6 months, and one year. Using the selected incidence showing at best the junction of the neck with the adjacent vessels, complete occlusion was defined as the restoration of the ideal continuity of the vessel walls. Any other results were called incomplete occlusion though differentiating satisfying results from nonsatisfying results. Satisfying results correspond to incomplete occlusion, however, without any changes on the subsequent controls. Non-satisfying results are cases with incomplete occlusion with more or less important recanalization of the sac on the following controls. In the surgical group, the analysis was done retrospectively.
Since each surgeon has his own policy, not all the patients had angiographic controls. In any case, the angiographic control was never repeated and almost never included specific incidences.
However, using the standard anteroposterior and lateral angiographic views, we applied the same criteria as those used for endovascular treatment to assess complete or incomplete occlusion.
In term of safety, the results were analyzed using with large series in which microsurgery was the only choice. We consider that excellent and good results obtained in 98% of grade 0 and unruptured cases, 85% in ruptured case giving an overall 90% for the whole series is at least as good as the best results of the previously published surgical series .
The rate of complete and satisfying occlusion cannot be considered excellent. It is acceptable for the small aneurysms with 3.5% of unsatisfying occlusion but certainly too high for the large ones with a rate of 20%. This must be compared with the rate of incomplete clipping in the surgical series. In our surgical group, four out of the 58 (6.9%) angiographically controlled small aneurysms and three out of the 20 (15%) large ones were not completely occluded . In fact, four of these seven surgical failures were treated by endovascular techniques thus giving finally an overall rate of 3.8% of incomplete surgical occlusion. Similarly in the endovascular group, 23 of the 25 unsatisfying occlusion could be retreated so as to get a satisfying or complete occlusion. Only two patients refused the retreatment and are just kept on survey. Obviously, even though the average follow-up in our series is of 13 months with a maximum of 36 months, we need longer time after endovascular treatment to assume that satisfying but not quite complete occlusion are really protective. However, it is noteworthy to mention that the criteria we have established to assess a complete occlusion after endovascular treatment are very demanding.
In fact for post-therapeutic control, the angiographic incidence is never a regular one but always the complex oblique views which identify at best the neck of the aneurysm preoperatively; moreover anything but recovery of perfectly parallel vessel walls is considered an incomplete treatment. Improvement in the rate of complete occlusion especially for large aneurysms is certainly the main progress to look for in the coming years. Some technological adjuncts such as balloon protection during coiling may be used in wide neck aneurysm. However, the current state of art in endovascular treatment of aneurysms have still some absolute and relative limitations.
The absolute limits correspond to the criteria we have defined in these series to select the good candidates for endovascular treatment. The relative limits correspond to the expertise and experience of a given combined team of endovascular radiologists and neurosurgeons. For each particular case, the risks and the efficiency rate must be adequately appreciated before choosing the modality of treatment.
In our institution, we have reached a point where more than 70% of the cases are treated by endovascular techniques. Obviously, the cases remaining for the surgeon are not the easiest ones. Therefore, the questions of how to maintain the surgeon's expertise and how to train the young generation must be raised.
